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Fig. 1 Schematic diagram and ground-state quantum phase transition of an F=1 spinor BEC in an external magnetic field
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Fig.2 Excited-state quantum phase transition of a ferromagnetic F=1 spinor BEC with zero magnetization
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Detecting excited-state quantum phase transition in a ferromagnetic

spinor condensate by out-of-time-order correlator

Zhao Junjie', Wang Qi’, Zhao Xingdong®, Zhu Zunlue’, Zhou Lu'

(1. School of Physics and Electronic Science, East China Normal University, Shanghai 200241, China;
2. School of Physics, Henan Normal University, Xinxiang 453007, China)

Abstract: Out-of-time-order correlator (OTOC) is widely used in investigating quantum chaos, quantum information

Scram

bling and dynamic quantum phase transition. We apply OTOC to detect the excited-quantum phase transition of F =1 spi-

nor Bose-Einstein condensate in external magnetic field. By using full quantum method, mean field theory and numerical simu-

lation, we investigate the quantum phase transition points of excited-state and the dynamic properties of the system around

them,

and prove that these characteristics can be detected by OTOC. Our further results show that the phase transition point

can also be detected under different magnetization conditions. Our results provide theoretical proposals for using OTOC to de-

tect the excited-quantum phase transition in spinor quantum gas and other quantum many-body systems experimentally.

Keywords : excited-state quantum phase transition; out-of-time-order correlator; spinor Bose-Einstein condensate; quan-

tum sensing
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